ISS'U'E ALERT

U.S. Small Business Administration Dfﬂca of Advocacy

Innovation in Small Firms

July 1986

" A series of special reports on key small business issues identified by
parhmpants in-the State White House Conferences on Small Business.




‘ I;mnuvat.iun in Small Firms

lésue Alert Nurmber 8.
July 1986

Office of Advocacy
LLS. Small Business Administration
144] L 5treet, N.W,
Washington, D.C. 20416

(800} 368-5855
(202) 634-6115




[
o
'
S
|

.. This is the eighth in a series of lssue Alerts on key ¢oncerns of delegates to the
- National White House Conference on-Small Business. The information in this report
' has been compiled from a number of sources in order 'to inform the delegates of
“ourrent issue debates., The discussion does not necessarily represent the position of

-the Smatll Business Administration on individual issues.-




Key Facts About Inncval:mn and Small Businass

"7 @ The small business sector is an important partlclpaﬁt ih tcchnclcgical
10+ innovation, which contributes to a large share of. economic ‘grawth, Latge
o _bus:ncssac, because of their size and the widespread acceptance df ‘their b;and
names, are often ccnsndcrcd the OrlglﬁBtDI‘E of new processes or mﬂcvatwe
L products. Research funded by the U.S. Small Business Administration (SBA),
Gl however, shows that many of today's large producers may hava capltahzcd on
R the innovation of a small firm. 1
ST - T Rcmcrch dccs not nccccsarily cuppcrt thc \acaumptlcn that largc ﬁrms arc mcrc
RO "7 likely to gcnerate innovationsin manufacturmg prcccsscs becﬂusc thcy prcducc
..t 77  more and have more to gain from cost-cutting innovations. A study of
4% .. inndvations important to the production system showed'a prarminent .and fearly.
: ‘ equal innovative role for small business in thc industries- bcmg studzed.

©o, 00 n. Small firms are sometimes assumed to be less talented tcchmcaliy and less
i ¢ - .prepared to carry out the fundamental research necessary for-some projects. ‘
JREF AR '¥Yet a National Science Foundation survey shows that smalt firms spend twice as
AP - many of their research and development (R&D) 'dollars on basic rcscarch as
large firms, and proportionately more on applied research,

-8 The notion advanced in the early decades of this century -- that market power
: “and innovation are more likely to occur together -- also is not supported by
~-4x " . . regearch. One indicator of market power is the. degrce of concentration in an
e industry. Innovations are most often foundin industries of medium
A + coneentration, i.e., industries in which shxpmcnts by the four largcct flrmc are
i .. ¢ Zl to 40 percent of the total. Major changes in established product lines and
L. process cqmpmcnt do not seemn to oecur ag often where the firms are both vcry
IR largc and in highly concentrated 1nductrnes.

i+ ..o .The best role for gcvcrnmcnt in innovation ig not to be the dircct creator cf
coie | innovations; the marketplace seems to fill that role best. On the other hand,
A . the Federal government procures significant amounts ef products and services,
Sl i -7 often resulting in the creation of new products, such as those deriving fram the
IR space program. Federal government purchases of R&D services constitute a
significant portion of R&D funding. in our economy--47 percent in 1985, One
existing mechanism to encourage small buginess -participation in Federal
N procurement of R&D scrviccs ig the Small Bumnccc lnncvatmn Rcscarch
foe T program, .
L




S (Csmbridge, Mass.: The University Press, 1982).

The Tssue -

At the time of the Nation's birth, 50 percent of all:workers were.farm workers.
Today, only 4 percent of the American work force is-agricultural, feeding the United

. 'States and exparting the balance of its production to the:rest 'of the world. "The

-change from an agricultural to.an industrial Ecunumy wag ‘accomplished thruugh

'ttechnulogy and innovation in both the marketplace and the intermediate’ processes

of praduction and distribution. Ihnovation: and teuhnologlcal change are respansible
. fm' rnuch of L5, economie grthhb

Yo

Tu understand innovation in the economy, it is uaaful tﬁ examlne ewdence on

" the innovative capability of large and small firms, the obstacles faced by both small

. and large firms, and the role of the Federal government in lnnovatmn, as addressed
.by the Small Business Innovation Development Act.of-1982.

‘ Conventional wisdom has large firms leading in innovations because of certain
assumptions about their size and market power, it is true that the fixed costz of

" " research and development {(R&D) can be spread over more units in a large company.

Market powet allows a cornpany to price a new product to recover its research and:
development costs.

However, research does not support the assumptions that size or market power

" enables large firms to lead in ipnovation. Smaller firms also have proven to be

leaders in innovation. They rmay also produce innovations at lower cost: smaller

K _firms performing R&D spend half as much per scientist-engineer as larger firms.

" The relationship between firm size and the capacity for innovation has been

f widely studied for larger firms.l Yet only about 0.3 percent of all U.S, firms--fewer
" than 15,000 firms--have more than 500 El't'||:nlt::yees.2 The remaining 99+ percent are

considered small, These smaller firms include one-half of all private sector

*, emplayment and about 43 percent of private sector gross domestic product. A large

part of the U.S, private sector has not been studied in traditional innovation
research, This omission becomes more significant when one considers the number of

o small firm innovations.

lgae Morton I, Kamien and Naney L. Schwartz, Market Structure and Innovation

_ZU.‘S. Srmall Business Administration, Office of Advocacy, Small Business Data

| ‘Base, Of 4,369,114 firms in the data base for 1982, 14,813 had more than 500:

| ‘employees; 7 391 had 500 to 1,000 employees; 5,901 had 1,000 to 5,000 employees:
- 745 had S DUB t0°10,000 empluyess, and 7 6 flrms had more t.han lD 000 empluyees.




. Large Firm Innévators: .~ - .= v o

SR R Large firms can, support innovative research for new and improved products
... from profits earned op existing products. Research and development expenditures -
a are recovered from the higher volumes sold by larger firms, With their greater

. ... resources, large firms can reduce R&D risks by taking on more projects, either
“r0 0 through alternative appruacfh&s to the sameé goal or by starting entirely new.
Co ‘projects. And because large firms .tend'to produce more products, it iz more hkely
Coann that any unexpected results of. their Ré&D efforts will be useful tu them. |
T The largest R&D. establishmenta dre i lﬂrga firms.. A 1932 ‘survey by the U, 5.
L Bureau of the Census reported R&[D activity. for 13,829 firms with $59 billion i’
. R&D funds, 523,000'R&D. scientiste and-engineers, 16 million. employees, and - $1.75
" trillion in pet sales {Table 1). The average R&D establishment in firms ‘with. riore
-than 1,000 employees had about 100 times-as many scientists and engineers as the
_ smaller firms, While R&D funds per. dollar ‘of sales were about twice as -high for
lal"ge firrme as for small, the number of Ré&D scientists and. engineers per‘thousand
amployaes were equal. Large firms received 33 percent of their research and
deVelnpment dollars from ‘the Federal government and were' more dependent on
"Federal R&D dollars than small firmg, which received only 21- percent of their R&D
_funds from the Federal government. “Small firms performed R&D at one-half the
; - gost per scientist/engineer, compared to larger firms, at least partly because of
L2 . salary differentials and the amount of cﬂpltal equipment ne:essary for certain kinds
N AR Df R&D ‘

It is often claimed that large firms are the. only ones capable uf large projects.
This may be true for the construction of large airframes or the development of large
P "naval vessels. But even with such large procurements, small business on ocecasion
okl _‘ |~ may be able to compete efficiently, A recent research report by the SBA's Office
T - of Advaocacy describes a consortium of twelve firms that competed with a large firm
«far the design of an attack helieupter.3 The prototype, designed and built by this
. -team of twelve, won the fly-off over the large firm and received the follow-on

e pruduetmn contract for several billion dollars. While negotiations with such
L " ‘donsortia' may involve more work for Federal procurement offices, this type of
"0 .7 procurement brings a wider selection of vendots to the Federal gnvernment and
* ‘ more préce. and quality competition tn the procurement prucess.

(R Sh‘m-li Firm Innuvaturé

.]ust as larga firms have mhemnt strengths and incentives to innovate, small
f1rms have innovative advantages. - Reaearchers have documented the strong -
'_ ‘tnotivation of the inventor-entrepreneur: financial rewards are reinforced by the
. desire for independence, the creative drive, ‘and the need for recugmzed
CE cdehievement. Dedicated innovators are nut ad easily blocked by major obstacles as,
' -\ ara Prnfesmonal managers.“ :

! r

o ) 3Henry J Russell, Rnckfurd Acromatm Products, A Small Businass F’artlmpates
T o in- Ma]ur Government Procurements (Washlngbun, D.C.: U5, Small Bumns.-as
; Admlmstratiun, folCE of Advncany, 1981 NTIS #PB81 163526)

“James Brian Gluinn "Managmg lnnuml:mn* Cunl‘.rulled Chaus," Harvard
Business Rev:ew, 63(3), May -Juna 1985, pp. 73-3&. .




" "'I)'gbl:é. 1. Cqﬁpaﬁies Performing ééaﬁétﬁ:h ﬂﬂd'r.qegéiﬂpﬂiént._iﬁ 1932 E -

: Firrns Wn:h
F"ewer Than - I, DDU o
oAy DBD - Employaes_».‘. , All

| Empluyges - MO;‘E _— Flrma‘

"Mu

| ;Cornpanias Performing R&D ... 712, 500"" e 13 829 .
"J‘X'.:"_‘ C R&D Smentlsts& Engmeers o ‘41 550:‘ o 431.150 - 522 7DD

R&D F'unds (Milhnns of DolLars) R AT e e e
o Total . . 2@85_. . 56,474 , 58;96D R
;', L R Company _ REURIRTUR TR ¥ 960- PR 37,940 . - 39,201 .
L _ Federal. . ... . 525' . 18,534 - 19,059, . .
... " Net Sales (Millioris of Dillarg) . :\"1__3'%,‘,1_‘1552... ClB19,618 - 1,751,781 L

S otal Employment (Thougande) on2e8 D laBez - 16,110
".* _Per-Company: . ' S . o
© R&D Seientists & Engineers T ¥ 362 38
'Ré&D Funds (Thousands of Dollars) - 199 42,494 4,264
~ Net Sales (Millions of Dullars) S A o0 L2198 127
.+ Employees ‘ : lDEl . 11,183 163
" R&D Funds pef R&D Scientistor . . .
Engineer (Dollars) . 59,807 . 117,373 112,799
B R&D Scientists & Engineers ;
.l 0 per Thousand Employees . 33 32 32
"L " R&DFunds s Percent of Net Sales L85 . 349 337

- Net Sales per Employee (Doltars) 1.05,899. S 1'0'8,97_7;‘ -ILDB,;739‘

2 -0+ Netes 1,000 employees is the smallest breakpmnt uaed by the National
e " Seience Foundation in these . annual surveys. From.a nne-—tlme analysis, it can. .
- o be estimated that R&D activities in firms with fewer than 500 employees atre
" . .about BO.percent of the R&D activities in all firms with. fewer than 1,000
.. . employees. See U.S. Natidnal Seience. Foundation, Irends in Small | 5
Coo s Companies! R&D Expenditures (Waﬂhlngton, D.Ca US, Natmnal Smence '
o+ . Foundation, June T5B4) p. 4.

Sourée: Derived from Tables B- 2, B*S, 5.9, B-13, B 17 ‘B-34, B- .36, B-38, and v
B-39 in L.S. National Science F'uundatmn, F{esearch and Development in '
) Industry, . 1982 (Washmgtun, D. C : U;S quernment F'rmting fou:e, 1984).
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ésy_twt__iv_s, 39(3), August 1957, pp. 321333,

Because uf their size, small cnmpames tiave an, mternal cammunication

. » advantage over large firms. About 20 'pertent of the inventi ns paténted i 1953
' originated from ernplayées in the: opet‘atmb €nd of’ industryi? " These individials,*

. ‘almost without exception, were employad by small and medium:sized firms. ‘There

is & marked difference in both upportumty 'and iﬁcentwe between‘ a worker ina

e ,Small fu‘m and one in a: larga f1. 53 F ALY *

1 P PR . )

Large firms tend to be rmore than*merE scaled—up versiohg-of ‘'srhall ones: they

: cut the work up finer, narrow each ernployeeé's responsibility and further reduce his

L 'scupe of vision. Small firm employees, understanding more of what s going on, are
. more able to contribute to the improvement ‘of products and' processes.”'In srmall

¢ firms, ton, each worker's influence is greater, and suggestions have more chance of

. acceptance,®  [In - complex Urgamzatmns, "the ' overriding pf‘nblem often is

~ Mmaintaining an adequaée cominitnent £0 2 new idea in the face of lntéi‘nal obstaclés
- to change, Therd"is an undérstahdable re]uctance to depart from what has been a

C sunclassful pﬂttern of business.“7 ' ‘

. _,

. o - L . T . - . . ’

Mnra large firmé afé attempting’ tu capture some of the adVantages of smaill

flrma, as well as retain’ the advantages of a larger size, by’ emphasizmg relative

independence for units charged with research, development, and/or 1nnnvatmn. Thm
" practme is kndwn as "intrapreneurship.! -

Yo

New Evidence of Smhll Firms! ‘Ihanativeneas'

"In'the past six years, the SBA's Office of Advocacy has cnrﬂplated six research

—.'atudms on innavation, These studies, drawmg on a séries of extenswe surveys,
o en:her eonfirm or shed new light on the value of innovation by small busmess.

Small firms produce twice as many innovations per ampluy&e ‘ag large firms.B

- o ina study by the Futures Group of Glastonbury, Connecticut, a total of 8,074
T 'innovatmns were identified in 46 technulngy, engineering, and trade juurnals

' -’Jamb ‘Sehmookler, "Inventors Past and Premnt,". Review af ECDthlCB and‘

oL

“6Jacob Schmoukler, "The Size of Firm and the' Growth of KnowledgE,“ .

Statement to the Senate Subcommittée on Antitrust and Mohopoly of ‘the _
"‘;"Curnmlttee on the Judiciary, May 26, 1965, printed in Zvi Griliches and l_eonid
" Hurwlez (editors), Patents, Invention; and Economic ' Change: Data and Selented

X \_ 'Essax (Cambridge, Mass, s Harmrd Umvermty Press 1972), pp. 44-45,

- Tu,s., F’anel on Inventlnn and Innuvat‘.mﬁ, TechnﬁlngicaI Innovation: ' Its

. Envimnment and Managgment (W’ashmgtun, D E.. U 5. Government Printing fou::é,
Jariuary 1967) p. 28, 7 . : : '

LU

BThe Futures Group, Characterization of Innovations Introduced on the U.S.

"Market in 1982. (Washmgr.un, R.C.: 1,5 Small Business Admimstratmn, Office of
" Advocacy, Marth [984; 'KTIS #PBB# 212087).. See also’ Gellmar Research . -

v Assoeiates, The Relaﬂnnship Between Industrial Cohcentmtmn, Firm Size, and -

"+ . -Technelogical Innovation (Washington, D.C.: U.5, Small Busincss Administration,

ce of Advocacy, May 1982, NTIS #PB82" 226119) and Gellman Research

Aaauciates, Indicators of Internationial Trends 'in - Technnlpgmal _Innuvatmn .

(Washmgmn, D.C.: U.5. National Science Fourdatian, April 1976.)
~da




SN pubhehed in' 1982, By cqmparmg tntel emplnyment in th.e 362 induel;rles of the

Tk ‘innuvating enterprises with the.total number of, mnuvatmns, The; Futures

oo Group found that there were’ 313 innovations per rnillion” ”erv'apluye:ae for latge

i N -firma and 745 jhrovations pet million. ermnployees for amall. f;rrns, or 2. 3@ t:mes -
' ;.. “as'many innovations per employee in small firms.? ‘Small firms . were

- .estimated to be respongible for 55 percent of the eppruxu‘hately 8,000

- .. Innavations, which included innovations of different levels of significance. .

: -Signifit:anee;uf Small Firms‘ Innovations

Smell flrms elsn produce about twice as many mgnlﬂeant innnvatmns per. "
empleyee as large fu‘ms.\ The Futureg Group innovations were essigned a level -
of gignificance: (1) first of its type, (2) a significant improvement of. existing. .

- technology, or (3) a fiodest improvement of an existing product. Smatl: titms
were found to produce 1.91 times as many first-of-type innovations, 1;92 times

~ as rany significant; dmprovements, and. 2,46 times as many.- rnodeet
lmpruvements per emplayee as, large flrms. .

. Spendlng on Research and Develnpmerit N

Small firm reeearch includes baem stientifie mveetlgatmn. Small
businesses spend proportionately twice &g much of their ‘84D dallars on
fundemental research as large firmss six. percent of all small £irm R&D funds
e in 1981 were spent on basic research, while large firms spent only 3

T ".perr.-ent.m Small firms spent 28 percent of their R&D funds on applred
"7+ research; large firme spent 20 percent, Consequently, small firms allocated
- less to develapment (66 percerit) than large firms (77 percent) (Chart 1).

The limited resaurces af the small firm may mean that it can perform
. research more fully than the more expensive later stages of innovation
..o+ (development, production, marketing, and distribution). If small firms find
e development too expensive, or choose to speclalize in research, they may sell
» .. ' the research results to a large firm. The research may even have been done.
-+ . " for-alarge firm in the first place: 13 percent of large firms contract out some

! - Ré&D. lLarge firm contract dollars are only 2 percent of total large firm
.- private R&D, but 20 percent of small firm private R&D.”»Whlle many -of
.y -0 these large flrm contracts go to universities and nonprofits, theré are. still

1 substantial R&D linkages between large and. small firms, - :

| 9The .employment measure includes all jubs in both Eme.ll and large firm,a T
U inthe inddstriss in question whether or not the firrns were associated with: any -

of the innovations. Employment was taken’ from special. tebulatmns by r.he
" Bureau uf the Census for the Small Business Administration.

e J mLJ.S. ‘National Science Foundation, Trénds to 1982 in Industrial Sur-roort‘
e af Besm Reeeerch (Washington, D.C.: U.S. Gevernment Printing fome, 1983,
DR - | able B-2.

. llDn‘rrlveu:l from Tables 8-5, B-7, and B-8 in. U S. Natlenal Smenee B
R ‘Fuundetmn, Resedreh and Develupment in industry, 1981 (Waehmgtdn, D.G:.. o
:ve o UhS. Gevernment Printing Office, 1983). _

_5..




A Innovations by Concentration Ratio. .. oL
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Souice: Derived from L.5.. National S¢ience Foundaiion, Trends io 1982 in Industrial -
Support of Basic Research (Washington, D.C.. U.$. Government Printing Oflice, 1983). A
small firm emplays fewer than 1,000 employees: )

© - Introducing an innqﬁaft_idvh'ddes not.usually require concentrated market power.

The most innovative manutacturing industries are moderately concentrated: the top

four fiems have 21 to 40 percent of the value of shipments {Table 2). In industries

* . with concentration ratios of 41'to 60 percenit, small-firms are almost four times-as
" .-, _innovative per employee as large firms, . :

A nurnber of fﬁctﬁrsjamér into this ,dynamic'phénpmenén.. A suphlier‘—buy,er“.

| Arela\tinnsh\i;;:-may exist between small and.large: firms within these industries, - Also,
. fnux;_l_;argq irm: l e
. target, which draws small. fitms to compete. In addition, large firms can let smaill
firms innovate and then cofne in as-a "fast second," introducing a sirmilar product
that captures much of the market and profita.l2 :

rms with 41 to 60 percent of an industty comprise an ‘attractive market -

[T
L -

------

" 12,1, Baldwin and G.L. Childs, *The Fast Secofid-and Rivalry in Research and

Developmient," Southern Economic Journal, 36.(1) July' 1969 pp: 1B-24.

b
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Table 2 Innovat;nns aﬂd Eimplqyrnent by F irm Size aﬁd Connentratmn Ratio -

"

’ 'Industry S ‘ Inﬂuatry Emplnyn‘ient Innnvatinna perMillian Empluyaes

Concentration Innov,a_'tiuna - (Thousands) - - oy “Ratio’of

" Ratio Large Srnall Large  Smail Large Small 5mall to
(Percent)  Firms Firms Firms  Firms Firms Firms Large Firms
0-20 356 . 403 - 1,B92.0 2,306,6 - 188 A7E s 0,93

. 21-40 943 8z7. 3,100 0 1,369.6 Co 295 - 604 i 2,05
- al460. B26 - 598 .. 3,289.8 - 6113 ‘251 978 - 3,90
61-100 . 33y - 55 lyBQUJ' 172.2 - - 186 - 319 . .1,72
Subtotal . 2,438 {1,883 - 10,1221 - 4,459.7 © 241 . 422 Q.75
Unassigned 1,193 2,560 1, 479.1 "1,507.0 © NA' "NA ' - NA
Total 3,631 a,a_a:s 11,6002 5,966.7 33 W5 238

[P .

‘ Not.e. Unassigned innovationg 4re pnmanly those of firmis- nnt found- in’ dlrécturlea of

© .companies, but also those sssociated with industries for which mdustry emplu’ymént or
.-concentration ratio (top four firma by value of shipments) were not- av&ilable in fhe 1977
' -Ecnnnmic Census. A small flﬂ‘ﬁ employs fewer than 500 emPlGYeas

Source: The Futures Group, Characterization of Innuvat.mns Introduced on the U.S.

. Market in 1982 (Washmgton,'ﬁ'f.. L).S, Small Business Admmlstratmn, Office of
’ Advocacy, under award no. SBA-6030-0OA-82, March 1984), .

Process Innovations

The earlier SBA studies fotused on product innovation, Ta cnmplete the:
picture, the SBA contracted with The Futures Group to examine small"business' role

-in process and other innovatibns important to the production system of ‘the LLS.

. economy. 13 The results tovered lnnuvatmna in studies of technological change by

. “the U5, Buresu of Labor Statistice (BL5).1% For these innovations, small flrms were
0.76 tlrnes 8% mnovat:ve per employee as large firms.

‘Because these innovations were sl‘.udxed after the fact., researchers frequehtly
used library sources of inforination about firms. Only the larger firms are usually

" found in such reference books. This introduces a bias to the study in favor of those
~: firms large enough to be included in such published data sources. As a result, the
" number of large firm innnvatmna identified was greater. In spite of this bias, small
| fn‘rns were 76 percent as innovativa per Brnployee as large f:rms.

13lJ S. Department of Labor, "Technuluglcal Change,” Chapter 15 of BLS

", Handbook of Methuds (Washlngtun, D.C,: LLS. Gnvernment rm.tlng folee, 1982, ..

.- 8The Futures Group,. Innovations by Flrm Size in Studies nf the Bureau of
Labor Statistics (Washmgton, ored usiness Administration, ce of

 Advocacy, under award rio. SBA«?I?B-OA 33 fortheummg).
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. A narrowery.more inténsive study-limited.to.the food .processing industry "

' showed that while large firms originated half of the industry's in-house productivity
- Innavations, three timmes as many innovations came from machinery manufacturers
' as were devised in-house.l? Small.manufacturers contributed more than twe-thirds
:gf Ehe machinery mapifacturers' innovations. . Ches e

Yoroaw .

FE o . - PR e i

. Innoyation and R&D - -
S o A study for the NSE by Professors Hansen, Stein, and.Moore of Boston
w5 - University compared new products, net sales, and R&D for a sizable group bf firms.
© . Firms with 1982 net'sales under $100 millisn{about the size of those with fewer
"%, than 1,000 employees in Table 1) had a new:product for every ten million dollars of
<7 . net sales, or-7.8 times the rate for all firms.l®. The smaller firms had: 2.1 new
! 'pt'.q;:iu::té per million dollars of R&D, 3.2 times the rate for all firms. .- & .

" ‘Empldyment Growth T

L L

... - Small business" relative; contribution to-emplayiment growth in high technolegy
..is twice that of large business. Emplayment ir high-technology- firms grew 4.5

. percent - per. year between 1976 and 1980, compared to 2.8 percent for .
-low-technélogy firms. Small. high-technology firms were the fastest growing, at.an
- annual rate of B.3 percent (Chart 2). ' o

’_ Ipmﬁy‘atipn' Profits

SR Innovation produces economic benefits and costs for the innavating firm as well

. ag it customers, suppliers, competitors, and others. The net benefits to society
e - -“from investment in innovation -- the social return -- differ from the net benefits to
.1 7. the innovator -« the private return, or profit. The social benefits of an innovation
.1« may include lower prices and/or increased quality for the users of an innovation, and
o7, “'more demand for inputs from suppliers.to the innovating organization. Profits lost
" by competitors are deducted from social benefits in caleulating net gocial benefits,

' as are the costs of any unsuccessful R&D by competitors on the innevation.

T n " A series of studies for the Naiiunal Science Foundation indicated that the social
I . rate of return on innovation is.generally greater. than the private rate of return;
") subsequent research for the SBA suggests that the-differences between social and

4

-

e l5.WiLl_ard F. Mueller, John Culbertson, and Brian Peckham, Market Structure
. .. .- and Teehnological Performance in the Food Manufacturing_Industrics (Madisan, .
.o v . 'Wise.t ‘Jniversity of Wisconsin-Madison, College of Agricultural and Life Scierces,
TR ... February 1982), p. 69, cited in The State of Small:Business, 19853, p. 122.

D L”Juhn A, Hanzen, James L Stein, and Thomas S, Moore, Industrial Innovation in
.ot thetJnited States:; -A Survey of Six ‘Hundred Companies (Boston, Mass.: Bosten
c L}ni'versity, Center for lechnology and Policy, August 1984), pp. 105 and 1Z8. :

«B-




Chart 2 Employment Growth l;w I.evel of Technolugy and Slze '
of Furm. 1976-1980
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Business Services

" Source: Brookings Institution, High Technology Employmgnt Gmwth, 1976-1980:
Considerations of Firm Size {washington, D.C.: U.5. Mational Science Foundation, 1984).
A small firm employs fewer than 500 employees.

private rates of return are somewhat greater for small firms, which tend to

. ~eontribute to bigher social rates of return wh.llB taking slightly less relative profit
- for their innovations.)

D1fferences between the social and prwate rates of return vary-with the size of

" the lnnovating firm for several reasons. 'Large and small firms do not have the same
.ability to prevent other firms from imitating an innovation, The large firm, with its

greater resources, can defend itself better against patent infringement. It also is

~more likely to own related patents, which would deter an imitator. Large follower
' firms can often move into & market in less time than originally required by a small

17Anthony A. Romeo and John. Rapoport, Social Versus Private Returns to the

.. Innovations by Smal Firms Compared to L arge Firms (Washington, D.C.: U.5. Small

Business Administration, Office of Advocacy, July 1984; NTIS #PB85 196996}, also

“eited in the U,S. National Science Board, Science Ind:catnrs. The 1985 Repoit
- (Washington, D.C,t U.S. Government Prmtlng Office, November 19853), p. 84, "The

studies cited included calculations of the benefits and costs to rnany parties
affected by a total of 71 innovations.
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‘Chart 3 . Sales and Prafit Shares Five Years after: Innovatiori
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‘Source: Gerha:d 0. Mensch, Eifect of the Follower Firm on the Innovating Small Firm

" {(Washington, D.C.: U.S. Smal} Business Administration, Office of Advocacy, award no. ]
SBA-719%-0OA-83, forthcoming). A small firm Emplﬂﬁ ‘fewar than 500 employees.
Note: The innovatar's profit and 5a|es shares begm al 106 percent at lhe time of the
-mnavatmn

' innbvatar, because of greater resources that can be brought to bear and/or a clearer
_ o dkdes of the most productive direction for R&D after the innovation has been
Tl int.mdmced.

. Fhe innovators' shares of profits and sales, five years after the introduction of
.~ -am innovation, have been analyzed for 200 cases. 8 Initially, an innovator has 100
. pereent of the sales of its innavative preduct or service. As more competitors
3 'mtrnduce similar products, the innovator's share drops--typically to aboput au
: pﬁment aﬂ:m' five years.

. B F"rnﬁt shares are another matter, A small firm Innovator with about 40 percent

.. of the sales gets about 32 percent of the profits; a large firm innovator in a similar
' pastticn gets abaot 55 percent of the profits. Faor any sales share, the rofit share

i Ef a large ipnovator iz greater than that of a small innovator (Chart 3).

o l-acethﬁrd 0. Mensch, Effect of ‘the Follower Firm on the Innovatir
o Fiem {Washington, £.C,: LS, Small Business Administration, Office af Advuca&y,
: und‘.er award no. SBA-7199-0A-83, fnrthcnmmg)

19Pmﬁts to large flrm innovators are Estlmstﬂﬂ to be $10 billien more annuaﬂy.
than prnﬁt.s to. srnall firm innovators.
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The Role of Gm'rernrﬁent in Innovation

.. The research on social and private rates of return indicates that society and the
- economy benefit even more from innovation than the innovators themselves. Alzo
implied is that some beneficial innovations wili not be undertaken because the
expected return is too low for both large and small businesses. It is In the interest
of the LL5. economy, therefore, that all firms, small and large, have the opportunity
~ to profit from innovative activity. o o ’

In a general way, government economic policies can encourage innovation by
- .giving appropriate attention to market impertfections affectihg small firms that are
efficient’ innovators but may be less able to appropriate the economic gain from
their innovations. Creating a fully competitive environment for small firms may

yield a large social payoff,

Daes the government have a more specific role in encouraging innovation?
When the term "high-tech" iz mentioned, discussion often follows on Federal
. intervention in the marketplace to achieve a desired industrial balance. Such
Aintervention would have to be clairvoyant to predict the most succegsful .new
products and processes in future markets.20 Nonetheless, government can and does
play a major role simply by purchasing its R&D requirements frorn a variety of

© .sources. Half of all R&D funding comes from -government. Many argue that the

best role for government in innovation is to continue sponsorship of a strong science
. 'base at all levels of education, to maintain a stable economy, and to be an equitable
purchaser of R&D services from all performers, inéluding the small business
community.

A byproduct of government R&D procurement is that it plays a particularly‘

' important role in new, small high-technology firms, which usually have limited

prafits and capital to support their research.4¢ Without government R&D contracts

' 20Council of Economic Advisers, Economic Report of the President
~ (Washington, D.C.: U.S. Government Printing OTfice, F ebruary 1984), Chapter 3.

ZlThe Organisation for Economic Co-operation and Development (OECD)
. imterviewed executives in 52 industries in six countries to determine which
government activities best facilitated innovation within their fiems. ©Of four
policies--direct subsidy, grants to universities, creation of “infrastructure and
‘government purchases--the survey respondents overwhelmingly selected
government's procurement role as the ehief determinant of innovation for their
firms, See Roy Rothwell and Walter Zegveld, Industrial Innovation and Public Policy
(Westport, Conn.: Greenwood Press, 1981), pp. 52-53, cited in The State of Small
. Business, 1983, p, 128,

22p study of 33 high-technology, fast-growing companies shows that nearly
one-half depended upon government contracts for more than 50 percent of their
- revenues during their first year, Two-thirds stated that government R&D contracts
were an important source of funding for the technological base of their produst
lines, Today less than one-third still depend upon government contracts for more
than 50 percent of their sales. Research and Planning Institute, Case Studies
Examining the Role of Government R&D Contract Funding in the Early History of ‘
‘High Technology Companies (Washington, D,C.: ULS, Small Busifiess Administration,
- Office of Advocacy, July 1980, NTIS #PB82 [90869), cited in The State of Small
- Businessy 1983, p. 122. ‘
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* during the initial years, many small high-technology companies could never have

made their contribution to employment -and growth jn the U.S, econormy. This does
-not imply that such beneficial results should be a goal of government procurement
- policy, but only that they underline the importance of a neutral procurement policy

_* 7. . with respect to contract parfermers.

: Small firm participation in Federal government R&D procurement, however, is
' less than its participation in private sector R&D activity. The small firm

... percentage of Federal-R&D expenditures is 2,75 percent, about twosthirds of the

- ‘'small firm percentage .of total Federal and company R&D funds, at 4.21 percent.

" These data include subcontracts. The small firm percentage of R&D prime conkract

...doMars is 5.65 percent, %buut one-third of itz 1B.58 percent of total sales in the

-+ industries represented. Z . "

 'Why is the smiall firm proportion of private sector activity greater than its

| R proportion of Federal R&D activity? Are there barriers to small firm participation

in government R&D procurement? One possible barrier is the size of government
contracts. A study conducted for the SBA of new definitive contracts showed that
- small firms receive a much smaller percentage of dollars in R&D contracts initially
.above $1 million than in contracts under $1 million. Yet most new definitive
- contract dollars are in contracts over $1. million; 43 percent are in contracts above

S $5 million,2% Two other kinds of barriers to small firm participation in Federal

" R&D procurement, in addition to contract size, are the fixed costs to business of
learning about and responding to R&D procurements; and the perceived risks of
, d_ealping with a small firm. :

The Smail Business Innovation Research Program

... Research by the National Science Foundation (NSF) on the barriers to small
. firmy participation in Federal R&D procurement formed the basis for the design of
the Small Business Innovation Research (SBIR) program at the NSF--the predecessor
. program to the Small Business Innovation Development Act of 1982. As docurmnented
~in the SBIR hearings, the reasons found for the lack of small business participation
in Federal 'R&D procurement, and the SBIR features designed to eliminate the
problems are:

' 1 Winning proposale are often 1. Limit proposals to 25
too long and expensive for pages and to small business.
small business to undertake. Advertise availability of -

guides to proposal
preparation. Limit proposal
instructions to 20 pages.

. PIndustries are weighted acearding to the R&D procurement dollars flowing to
" each. Jack Faucett Associates, Procurement Share vs. Industry Share (Washington,

. 'DJCa LS, Small Business Administration, Office of Advocacy, under award no.

- '5BA-B566-0A-84, February |1986) Appendix C.

B - Z4Washington Management Group, Federal Procurement Cost Growth by
. Performer and-Contract- Size, Type, and Method, F ¥ 19791987 IWashingtnr_‘u, D.C.:

- U.S. Small Business Administration, Office of Advecacy, under award no.

SBA-6051-0A-82, March 1984), New definitive contracts, which contain all the
terms and conditions ¢f the agreement, are generally much smailer than those that

L begin-as letter contracts.
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"-2.- Projects are'oftenbundled, . - . 2., Offer only-up to §50,000.

+into funding agreements.too, . . as a first round award,.
large. for small‘business, : with. competitive follow-
: S . on awards possible.
3.. Project managers often 3. Limit- the size of Phage 1
prefer established @ : awards and add new vendors

institutionz. - toa mailing list to
- assure a qualified group nf

: respundents to any

technology. that might be
solicited. {(Announcements

" of all-agency solicitations
are sent to an SBA rnailing
list of over 35, ,000 small

R&D firms.)
‘4, There is insufficient awareness 4. Address meetings around the i
+  of opportunities; information country to discuss the
from frequent visits -programi mail announcements
may be necessary to respond of upcoming solicitations,
adequately. , A
5. Response times are often too 5. Requu-e solnmtatmn closmg
short and bunched together. dates to allow enough time
to fully respond. Space
solicitation closing dates
throughout the year,
. &, Awards are not always 6. Make numerous, competitive
' competitive because of Phase I awards to get
"follow-ons" and other broadest possible
noncarmpetitive awards. competition for Phase II

awards.

Payoffs in Competition and Efficiency

The S5BIR program is nnt a federal assistance award prugram. Every 1tem ina
solicitation is to be consistent with the programmatic goals and objectives ‘of the
agency, The program brings new technological vendors to science and engineermg
meamh prograrnas. .

Tlhe cost of such a program may be thought to be in the extra’ effort of readmg
more proposals, making more and smaller awards, building a mailing list, attending
outreach conferences, and composing instructional materials. But it should also .be
borne in mind that the proposals are.sherter. Positive reports on the SBIR program

- cite ndt only research successes, but also the merits of this'method of soliciting -
R&D, The payoff from this pragram.is in the breadth of new.ideas and.the
cost-afficiency of the vendurs--that is, the increased nompetmveness in I:he
pmnurement process. .

=13-




i LU

.

Federal prdeerment of research and develnpméﬁt"sewices ‘already. has.an

_allowed. cost--the -'indeglgendent’ research and developfiient and -bid 'and proposal

expense (IR&D/B&P). The IR&D/B&P pravisions allow firms with Federa! technical

“'i.-_,cuntmcts to charge to the Government not only the bid and proposal preparation
- eost, but also part of the cost for approved independent research and development.

Successful independent research and develapment can lead to additional government

contracts, Thus, technical contractors with the Federal - Government--
. 'predominately larger firmis-=have an advantage over new ¢ompetitérs;, which must
.fund their proposals and the supporting research from retained earnings or other

sources, It has been estimated that present largze business vendors claim $2 billion a
year more than small firms in IR&D/B&P costs.2” Co '

The fes'ull: is that IR&D/B&P eosts the Government twice: once in the extra

-pierr‘nitted c¢harges and again in the resulting exclusion of possible new entrants.

Thie dges not mean that the IR&D/B&P program is uneconomical or improper, but

.only that it has functioned as a barrier to entry, The SBIR program has improved
" the competitiveness of the R&D contract award process.

e

‘ How the F;rngram Warks : .

" The twelve government agencies with extramural R&D obligations over $100

.. million annually participate in Small Business Innovation Research, Fach agency
. setsaside a small percentage of its external R&D budget for the pragram. The
"percentage increases to 1.25 percent in the fourth year for the civilian agencies, and
“in the fifth year for the Department of Defense,

 The agencies issue solicitations on subjects related to their missions. Topics

studied include laser engineering, subatomic particles, genetic engineering,

photovoltaics, new chemical compounds, bacteriology, artificial intelligence, cell
culturé methods, electronic speech recognition, robotics, semiconductor switches

and cireuite, computer algorithms, and applied mathematics.26 Small firms are

providing unique ideas and demanstrating capabilities far beyond the traditional
stersotypes of small business, ' '

SBIR projects are funded in twa phases (Table 3). The first phase awards funds
for feasibility studies, usually for six months and less than $50,000. Successful .
projects enter a second phase of two years with up to $500,000 in funding. Where
two or more proposals for a second phase are evaluated as being of approximately
equal scientific and technical merit and feasibility, special ednsideratiori is"given to
those proposals with non-Federal capital comimitments for'a third phase. Phase III is
the keystone of the program and involves private sector investment and support to
bring the innovation into the rmarketplace. If a Federal agency has continued
interest and need for the innovation, acquisition may proceed with non-SBIR funds.

N "25‘D.G‘f. Soergél, An Estimate of New Business Expenses Which Are Paid and:
Subsidized' ‘by - U.5. Taxpayers {Washington,’ D,C.i" - LKS, * Small Business® '
Administration, Office of Advocacy, 1981, NTIS #PB81 208027). '

260,5, Small Business Administration, Report to the Congress: Second .YEai'_
Results under the Small Business Innovation Development Act of 1982 (Washington,
D.C.: ULS. Gavernment Printing Oftice, March 15, 19685, Report 453). :

-14-
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. " Table 3 SBIR Program-Activities

Ay

Year i ‘ Phésg L« ".;:_GPI";asde' 1L B -Tpt-al;
Topics Offered FY 1983 614 - - 614,
_ FY 1984 - . 1,650 - . 1,650
| FY 1985, 1,169 - 1,169
R P:;upuslals Received FY 1983 . 8,814° L. - 8,814
ST FY 198k 7,955, ... 599; 8,554
CEY 1985 . .- 9,086 765. - 9,851
Awards U Fviess . .. 6B e 686 .
. . FY 1984 . 999 . .. 338 1,331
CFy 1985 - 1,398 . 4085. .. 1,803
 Dollars (Millions) FY 1983 45 - a5
FY 1984 48 63 1.
FY 1985 69 130 199

FY 1986 NA NA 320

Note: E = estimated.

. Soyrce: U.5. Small Business Administration, Office. of Innovation, Reseéfﬁh, and
- Technology.

In order to meet the legisiated purpose of produet commercialization, the SBA
has developed a computerized commercialization matching system {CMS), which can
link 5BIR awardees with potential sources of capitalization (venture capitalists and

" large businesses). SBIR awardees are provided = list of commercial technology areas
" - and select those which best fit theit innovation. A computer search identifies
potential sources of capital that indicated an interest in the same industry area.
SBIR awardees are sent information on each source, including names of .contact
persons, The potential source of capital is sent the technical abstract of the SBIR
" . praject and-the company name. : : :

" Evaluating the Results

The law expires October 1, 1988. At least one year before that, the
. Comptroller General will report ". . . on the implementation of; and nature of
. pggearch conducted under this Act, including the judgments of the heads of
Departments and agencies as to the effect of this Act on research programs."

_ Because the firet Phase Il projects of the governmentwide program are unly now
being completed, it is too soon for a full evaluation of the results of SBIR.

. However, preliminary data are available from a survey of approximately 200 onguing
gr completed projects at 130 companies that received awards from the predecessor -

-15-
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_ N‘;al_:idnal Science Foundation and Department of Defense programs.27 - The-average
company. was ten. years old, with 35 employees, and received. its SBIR award three

years before the survey. Twenty-four percent of the firms and 34 percent of the

" projects had received subsequent outside financing, which amounted to twice the

doliar smount of the 3BIR awards. Twenty percent of the projects had resulted in
joint ventures, which were just as likely to be with large firms as with other small
firms, - ‘ .

- Viewpoints
At the 'St.atj.e Whité House Cdnfé}:eﬁcé on Small-Business held across the 'riat'iun

in 1985-86; small business owners-have offered.a variéty of réecommendations to
encourage small business innovation, including reauthorizing the, SBIR, streamlining

' the patent process, facilitating startups through 'small business "incubators,"

encouraging technology transfer of government-owned inventions to the private,

. sector, and providing R&D tax credits. The following are the key recommendstions
. concerning the SBIR.

" Reauthorize the SBIR

Delegates ta well over half of the state conferences recommended that the
Small Business Innovation Development Act be reauthorized. Proponents maintain

) that the Act has been successful in increasing opportunities for small innovative .
. firms, while enhancing the Federal government's ability to meet ite research needs.
“. Thirty states have developad similar or complementary programs,

Some upponénts of reauthorizing SBIR hald that the Act wag intended only to

.+ 'get. the government moving toward enlisting small. businesses in-its R&D efforts.

' Having aceomplished that, they maintain, it should be allowed to expire an its sunset
‘date of Octaber 1, 1988. Others say that mandatory set-asides have the potential of
- propping up shaky firms,

lncréase the SBIR Small Busineas Set-Aside

Some havé recommended that the Federal agency R&D ,sel‘.—éside for small

.+ buginess be increased from 1,25 to 2.5 percent of extramural budgets to make room

for more of the small business innovators now submitting proposals under the SBIR

.+ program. Testimony before the House Srnall Business Committee indicates that the

;- .. program has been an effective "feeder" for encouraging follow-on private
* investment in successful firms. Increasing the set-aside would increase the pool of
funds available and ease the way into commercial applications for many more firms.

.Opponents say that increasing the set-agide would wrest a larger portion of

o agency, R&D funds from the hands of the professional managers directed ta plan the
- government's R&D investments, and possibly reduce competition by universities and

Z7Ppize Waterhouse, Survey of Small High~Tech Businesses Shows Federal SBIR

_+ ‘Awards Spurring Job Growth, Commercial Sales (Washington, D.i.: Small Business
H‘:‘Jh[ rechnology Institute, April 1765,
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- reseacch centers. OtHers maintain that mandatory set-asides. create potential for

© fraud evenin a well«structured program. Also, while the response to the 1.25 -
péreént set-aside has been favarable, they say, there i no.guarantee ‘this will. .
. “dontinue.’ S meL e

Include in SBIR All Agencies with R&D Budgets Over $20 Million

‘ Currently, twelve agencies with extramural R&D budgets over $100 million
“‘participate in SBIR. Agéencies with R&D budgets over '$20 millior must ‘establish
-goals for such funding, and it has Béen proposed that these:agencies be formally
included in the program. Proponents say that lowering the threshold would both
spenefit the government programs and broaden the base of potential R&D sources.
Six agencies would be added: the Department of MHousing and Wrban.Development,
the ‘Agency for International Development, the Veterans. Administration, the. .
Terinessee Valléy Authority, the ‘Smithsonian Institution, and-the Department. of
' Justice. B

Dpponents say that lowering the threshold would impose unjustified additional
adrainistrative costs. They maintain that most of the six. agencies’with R&D -
" budgets of $20-$100 million are already meeting their small business goale and that
including them under a mandatory set-aside is unnecessary. - - :

Modify Phase [ and I Criteria; Bridge the Funding Gap

&mall businesses that successfully complete Phase I may face a hardship in the
interim period while Phase II funding is under consideration, Some favor sither

_ bridging the gap with funds or requiring agencies to make an earlier decision on
- Phase H funding for a particular project. Alternatively, funds could come from

' other sources: New York State, for example, has a Small Business Innavation

Research Promotion Act that provides for state matching research contract awards
to recipients of Phase ] SBIR contracts.

Opponents of such funding by the Federal government say that while the
government must be sensitive to the needs of less financially secure business it
cannot act irresponsibly. Phase II funding is based on a detailed technical evaluation
of Phase I results, and the government has no way of predicting who the Phase 11
contract winnpers will be. Interim funding would be excessive and an unjustified use
of government funds. ‘ . -

Status of Proposed Legisiation

In June 1986, the House Small Business Committee unanimously (40-0) spproved
+H.R. 4260, a bill to repeal the sunset pravision of the Small Business Innovation-
Development Act. The SBIR program is due to expire in 1988 under this provision.
The bill has been referred to several other House committees for action by August i

Current law requires the Cumptroller'General to report in Fiscal Year 1987 on
" the implermentation of the law and the nature of research conducted under the SBIR
program, | o . ‘ : .
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Cunc]usiun

Smsll business sccuunts for one-hslf uf sll innovstmn, whu:h in turn sccnuhts
for a-sizable portjon of the Nation's economic growth. Small firms are ‘efficient
inngvaters. The job growth rate in small hlgh-tschnulogy companies is twice that of
arge firms, even though small firms receive less in pruﬂts fmm their innovations. .

Small business’ psrcsntsgs of government R&D prncuremsnt is. cunsldsrably
. less than its percentage of private sector R&D, although the small business .

.mmmunity has .shown-its technical excellence snd itz innovativenéss. The Srmall
Business Innovation. Research program -is one way, to encourage an influx of .
innovative small busmsss ldass into the guvsmmsnt ) rssssrch and devslopmsnt'

. wmgrsms.

GoVsrnment ean play a. cnticsl role in the mnovstion prnt:ess. Whlle it c:snnot
gradiet the fortunes of any one industry, it can foster an gnvironmerit conducive. to
irimovation. by - encouraging a strong science ‘base at all levels of sducstmn,
maintaining a stable economy, and purchasing R&D services fur its own needs from
-au psrfurmers in an eqmtab!s manmsr. ‘

Nu mdustry today can be singlsd uut as the wave of the futurs. However, small
- businesses in many industries will certainly continue to test new ideas, products, and
processes. Some of those businesses and ideas will sueceed, while others will fail.
Through this dynamic process, |nnuval:mn wxll coritinue to contribute to the growth
af & hsslthy economy,
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R&D Contract Funding in the Early History of High Technology Companies.
 Washington, D.C.: U.5. 5mall Business Administration, Office of Advucacy, July
1980, NTIS #PB82 190869, Presents cases describing early stages in the evolution
" and growth of 33 innovative companies. Focuses on the technological contributions
of, joba created by, and government involvement in the companies examined in the

. case studiss.

Raoherts, Edward B. "Small Can Be Beautiful . .. Gattlng New Ventures Off the
-'@Ground.® Management Review, June ‘1980, 69(6):51-56, Analyzes the
characteristics of new high-technology entrepreneurial firms and reviews published
data by Enos, Hamberg, Jewkes, and Peck on the contributions of small firms to

\ " corimercially oriented innovation. The author also discusses the problems of and
"' gonstraints on growth and entreprensurial development within older, established
“firms and weighs the relative merits of different approaches to new ventures.
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- Vgjze to incidenti of In-house

S Generall‘._o?\léﬁqﬁﬁt_ing Offide;:

i b, F R L et L B Ry
Rares, Ahthaiy Asand Rapbport, John. Social Versig Privd

- Innovsations b - Small Firing .f_irm;n.;;i)ygs‘1§3jgt_bq—;-‘-. DLy LS "
Srhall Business Administration, OTTice o vagacy, July, 3‘.}4,,‘ N”[;l? '-ifE’BB_’J}.‘ 196996.,

* fncludes ealeulations of the benefits‘and costs to rany parties affected by a total of
71 innovatiofis. The differences between the median annual soeial dnd private Fates

. of return were 30 percentage points for large firms and 39 pereentage points for
small firms. To some extent, this discrepancy was because’ the small “firm "

' innovations had higher social rates of return. Large firms were able:to appropriate

44 percent of the mediar’ sotial returns to their innovations as profits, almost |
identical to-the 43 percént for small firms, to : o

Senchack, Andrew Ji, Ji. ¥Characterigtics of Small Manufacturing, F irms! R&D "
Activities." Journal of. Small Business' Managemant, January -1981, 19(1):48:55..
Suryeys the R&D activities of Z6f ,,gmg_jil ‘manufacturing firms in the chemical,
fébtiﬂgﬁ‘gd'_mégg\[s,=i‘ma¥hmg;ﬁy;‘anij-.gg.‘;iémjb‘ ie, £ontrolling instruments industries. . The
 aithor reports on theipercentage of sapbhidents coRducting R&D' and relates firm

K

Cénsistént Criteria Are Needed_to Assess

" Sall-Businegs Innay tigh'Initiativies. Washington, .C., July.7,.1981, Shows, the

“Intiuences of economy-wide, ;,:jﬁ's;lu_g_;;x;y-qucif'ic, and’°f‘ipdiviau'al¥firm factors on the
' enyironment within. which arnall biisinesses innovate. Included are criteria for

initiatives inténded to foster small-business

judging the efficacy’ of federal
Inhovation. . T

 10.5. National Science Fpundation, Problems of Small, High-Technology Firms,
‘Washington, D.C.: National Science Foundation, 1981 (Special Report NSF B1-305).
Tdentifies 11 problem areas for emall technically oriented firms. The' report ie based
on data collected in a 1977 survey of almost 13,000 high-technology companiss with
fewer than 500 employees that were believed to be active in research and
development and on a subsequent series of interviews with 71 firms.
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suggest ways to increqse

' research funding.

o

PR

/ oeeph Lahoud, president of
-] ' | Greenbriar Bystems, & Fairfax,
) Va., firm that develops automai-

ed computer systems for special-

. J-ized applications, sayz his company
| would have foundered without the

! Small Business' Innovstion Regearch-

*| program, 7 .
Y “.%r:eriuu_s]y don't think we'd be in.[

‘exiztenge today if it were not for S8BIR
and the five grants we've received to-
taling $950,000,” he says.

agencies with vesearch and develop-
ment budgets of $100 million or more

1 (there are now 12) to award up to 1.25-
percent of the budget to smaller acience
~ +|'and technology companies through
' | SEIR grants.

‘Mare than $1 hillion in S8BIR funding
will, have been provided through 1987

.| {the law expires in 1988). Yet thia 81

billion amounts to less than 5 peicent of

| avatlable federal research money.

" 8BIR has stabilized the percentage
of federal vezearch contracts awarded
to small business, which had been drep-

‘| ping, at the 1982 level. Increasing re-

gearch funding is & major goal of plan-
ners for next year’s White House
Conference on Small Business.

* “There iz no doubt that the govern-
'ment’s Tole & erucial in funding initial
innovation research,” says Lahoud,
whe haa been elacted a delegate to the

" | national conference. “The private sec-

“tor-is just not willing to put its money
into high-risk projects at the beginning,

"1 Venture capitalists usually step in once

newly developed technologies are ready
for commereialization.”

Based on past experience, the BBIR
program has 4 chanee to lure a sizable
amount of follow-up private capital,
BBIR was tasted in a pilot program by
the National 8cience Foundation in
1977. The N&F has invested $20 million,

- | 'which has so far besn leveraged eight
.| times over with private funding. If the

Japgor agency BBIR programs match

" 1 that performance, the 1 billion govern-

ment investment could lead to an addi-

- | tional $2 billion in private-sector memey.

_But improvementz can, be made, say
peggle familiar with the program.

tains Andre Pettigrew, viee president
of TEM & Associstes, a Berkeley,

Beprinted by pesmission £

. | The Bmall Businass Innovation De- |.
- | velopment Act of 1982 requives federal | B8

IR needs greater flexibility, main-.

Swmuall businecsees secking federal
regearch grants should be allowed
mdre roam for original projects, says
Heinz Poppendiek, a member of the

mmmc\mnn
Calif., research and planniog firm. Says
Pattigrew, who served on the White
House Conference’s nnovation task
force: “'One of our long-term goals i to
zet into hard science research and inne-
vation and develop curselves inte a

manufacturing-based company. We'll

probably turn to S3BIR when we do. A
limitation we =ee, however, iz that a
smell business must make a proposal
based on a research project that has
already been identified by an ageney. If
my eompany wanted to initiate 8 re-
gearch study that did not eonform with
&n ageney project, chances are very
poer that it would make it under SEIR.
Thig stifles creativity.” :

Heinz Poppendiek, another task force
member and president of Geoscience
1td, an energy research and develop-
ment company in Solana Beach, Calif.,
aprees with Fettigrew that “at the very
least, 20 percent of the proposals
should be eompletely original.”

If net, he says, and agencies continue
to select proposed topice based on work
they are already involved in, ““then the
question arises of what ‘Innovation’
really means.”

- White House Conference s innevation

task foree.

Lahoud zays the program’z higgest
drawback is tha amount of time allowed
to lapse—az long az 18 months—be
tween the two phases of a project. Up
to §50,000 is given for six months of
feasibility studies before a second
stage of awards from $200,000 to
$500,000 for two years of related re-
gearch and development of promising
projects.

In Rishmond, two months ago, at the
first of the state conferences being held
preliminary to the White House confer-

‘ence, a regodution was passed calling

for less delay. )

Small companies also say they need
better access to current regeavch, Petti-
grew favors more formal joint innova-
tion ventures batween small firms and
large federal and university yesearch
labs that have the financial resources to
buy the latest sophisticated equipment.

Lahoud says the problem iz that
small businezzses do not know where to
go for the information. “It’s a lack of
communication, not information,” he
2aya. ‘

The federal government has tried to
get the information out. In 1974, the

rom Nation's Business, October 1985.

Copyright 1985, U.S. Chamber of Comerce.

—23-




MANAEGING YOUR BUSINESS ‘ .
Innovation On The Line )

Federal Laboratory. Consortium for
| Technology Transfer was established
to make res¢arch at the federal level
available to state and logal -govern-
ments and the private seetor. The Ste-
venson-Wydler Innevation Technelopy
Act of 1980 requires agaencies to encour-

government laboratories..

| Individual agencies have also made
efforts. The National Aeronautics and
Bpace Administration publishes a man-
ual that summarizes the inventions and
projects it has been working on.

Barbara Griffin, president of Whale
Scientific, Inc., in Commerce City,
Colo., suggests that perhape the way to
let small firms know what research pro-
jects are commercially applicable is to
izene a federal register of all the agen-
cies' projects.

Griffin raises the issue of the govern-
ment's passing out the intellectual
property of companies that apply for
patents.

“We manufacture plastic injection
dizsposable parts for use in hospital and
research labs and make diagnostic kits
for use in clinical chemistry labs"” she
says. “Twice when we have put ‘confi-
dential’ and ‘not to be releazed’ on our
patent information, the data have been
given out under the Freedom of Infor-
mation Act, 2nd I was not notified until
afterthe fact, [ don’t understand what

“thig law does except give my competi-
tors access to my trade secrets.”

FOIA allows the public access to in-
foxrmation on loans, financial develop
mente, production plane, new formulas

age the commercialization of technolo- |
gy developed under federal eontracts n

or products that ara collected by feder-
al agencies. There iz an exemption to
protect “trade secrets and commercial
or financial information,” but it.is so
narrowly defined that most business in-
formation does not qualify. Pending
legislation in Congress would allow

businesséi ap opportunity to prevent
release of data they must submit.

g gereral manager of PI'S Con-

sultants, Phoenix, a high tech-

' nology headhunting firm, Mar-

tin Jacobe sees a different

innovation problem facing small busi-

nesses: attraeting innovators—engi-
neers and scientists—to their staffs.

He offers sugpestions for enticing
high tech innovators to small buginess:
making tax treatment of incentive
gtock options more attractive so they
will ba used more by small companies,
allowing employes te transfer years of
gervice for pension plang from one com-
pany to another; and providing a tax
incentive for small firms when hiring
high tech personnel,

“Smaller businessez have a lot going
for them,” says Jacoba. “They are the
first to hire and the last to fire, mainly
because of the personal, almest paren-
tal relationship forged with employes
who are more than just numbers.”

Poppendiek eoncurs with Jacobs® as-
sessment and adds: “‘Small business
people are a plueky buneh. I think that
if we go to the next White House Con-
ference and really speak up and say
what iz in our hearts and stick to the
critical izsues, there's a wonderful op-
portunity to be successful.” M
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This paper was prepared by the Office of Advocacy, .5 Small Business
Adrinistration, Frank 5..Swain, Chief Counsel for Advocacy. The primary writer
was William Scheirer, with expert sgsistance from William Whiston. "The article was
~ edited by Wathryn Tobias and Giordano Chiaruttini, Additional assistance was
', provided by Lucille Robinson, Staff Assistant. '




